The paper presents a global overview of the development of the poultry sector and of the role of small-scale, family-based poultry production in developing countries. Major initiatives undertaken to develop poultry as a tool for rural development and their rationale are presented. The constraints facing the future of small-scale poultry production are discussed, with a particular focus on poultry disease given the current outbreak of highly pathogenic avian influenza in Asia. Geographical 'hotspots' are identified where interventions are urgently required and where small-scale poultry has the potential to make a substantial impact. Finally, the paper stresses the need for more long-term and wider perspectives in the policies and strategies guiding the development of the poultry sector.
Introduction
Poultry meat is the fastest growing component of global meat production, consumption, and trade, with developing and transition economies playing a leading role in the expansion. In addition to providing opportunities to increase poultry exports, rising poultry production spurs growth in global import demand for feeds and other inputs and generates up-and downstream investment opportunities (Regmi, 2001) .
World poultry meat output increased nearly eightfold between 1961-2001, while the output in middle-income countries even rose more than twelve fold. The biggest global poultry meat producers are the United States, the EU, China, Brazil, Mexico, Canada and Japan. Among middle-income countries, China was the major producer in 2001, followed by Brazil, Mexico, Argentina, Iran, Russia, Egypt and Poland. In 1961, middle-income countries produced 34 percent of world poultry meat, high-income countries 61 percent, and low-income countries the remaining 5 percent. By the mid-1990s, middle-income country production had reached a level of 47 percent of the output of high-income countries. By 2001, middle-income countries accounted for the major share of world poultry production (52 percent) compared with 42 percent in high-income countries and less than 6 percent in low-income countries (Regmi, 2001) .
The commercial sector has contributed much, making eggs and poultry meat a
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nourishing and affordable dietary item for millions of people. However, despite the rapid development of commercial poultry systems worldwide, it has been estimated that still more than 80 per cent of the global poultry population occurs in traditional family-based production systems and that the latter contribute up to 90 percent of the total poultry products in many countries. The large-scale commercial and small-scale rural family poultry sectors need not be mutually exclusive, nor be in direct competition. Indeed, the commercial sector with its wealth of human, technical and financial resources could play a major catalytic role in promoting rural poultry production as a practical and viable option for poverty alleviation. The objective of reducing poverty and malnutrition cannot be achieved by one single intervention and, in isolation: no single activity will have a major impact. However, livestock, especially poultry species, have shown to provide a practical and effective first step in alleviating abject rural poverty. Livestock provide a renewable asset, a ready source of cash, quality nutrients in the human diet, and are often essential for meeting important social and cultural needs and obligations. Targeting small-scale, family-based poultry systems as an effective entry point for poverty alleviation programmes is gaining widespread acceptance. Provision of an enabling environment that allows vulnerable and disadvantaged people access to credit, improved husbandry practices, goods, services, improved genotypes and better market opportunities can make a real difference. Unfortunately, there are policy distortions and trade practices that marginalize and exclude the poor; these need to be addressed to take advantage of the opportunities livestock offers for rural development and poverty alleviation.
The role of smallholder poultry production
In developing countries nearly all families at the village level, even the poor and landless, are owners of poultry. Furthermore, poultry are mainly owned and managed by women and are often essential elements of female-headed households. Poultry are socio-culturally important with few religious taboos attached. Production is feasible at village level, where only low cost technology is needed to improve production considerably. Low investments only are required to achieve such change, land ownership is not a constraint, and village production is environmentally friendly (Upton, 2004) .
The role of family poultry in poverty alleviation, food security and the promotion of gender equality in developing countries is well documented (Guèye, 2000) . Family poultry production represents an appropriate system to contribute to feeding the fast growing human populations and to provide income to poor small farmers, especially women (Gujit, 1994; Alders, 1996; Kitalyi and Mayer, 1998) . It makes good use of locally available resources, requiring low inputs. Though generally considered secondary to other agricultural activities by smallholder farmers, poultry production makes an important contribution to supplying local populations with additional income and high quality protein. Poultry products can be sold or bartered to meet essential family needs such as medicine, clothes and school fees. Village chickens are active in pest control, provide manure, are required for special festivals and are essential for many traditional ceremonies (Alders et al., 2003) .
A recent study in Mozambique (Harun, 2001) showed how village poultry play a key role in the local economy, and how increased production has the potential to improve food security, assist in poverty alleviation and mitigate the adverse economic impacts of HIV/AIDS for rural populations.
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Major poultry development initiatives
For many decades development agencies, international agencies, governments and nongovernment organisations have been interested in helping the family poultry industry to develop because they realized its potential. The pace and scope of such support have expanded over the last 20 years and some major initiatives have been undertaken. They include, among others: THE BANGLADESH MODEL AND ITS REPLICATIONS Dolberg (2003) and Fattah (2000) describe the evolution in the work of the government of Bangladesh which led to the development of the Bangladesh Poultry Development Model which has been very effective in reaching and involving poor women in economic development.
Bangladesh is a good example of how poultry can have an impact on the empowerment of the poorest women and on poverty reduction (Nielsen, 1998) . During the 1980s the Department of Livestock Services (DLS) and the Bangladesh Rural Advancement Committee (BRAC) developed a model for semi-scavenging poultry production, based on women groups. The idea was to replicate large-scale commercial poultry production with service, production and consumer units, but bring it down to the village level where women groups would act as the production units.
The main feature of the model is that the supply of inputs and services is turned into an income earning opportunity for poor people, carefully sequencing its components and ensuring appropriate linkages between various actors. The main components are the involvement of NGOs that have access to groups of very poor women, the provision by NGOs of micro-credit and training to help groups establish small, semi-scavenging, egglaying units, and special training for poultry workers, feed distributors and egg traders. Dolberg (2003) contrasts the Bangladesh experience to that of India where, in some States, the commercial sector has a strong presence. He stresses that project 'models' need to be adapted to the conditions prevailing in different countries. The smallholder concept developed in Bangladesh is currently in an adaptation process to conditions in Malawi (Jensen, 2001; Gondwe, 2001) and Southern Africa (Ahmed, 2000) . The adaptation process is rather complicated as all stakeholders have to be involved and need to be convinced that the poorest segment of the village population is capable of contributing and managing an income-generating activity based on loans.
THE NETWORK FOR POULTRY PRODUCTION AND HEALTH IN DEVELOPING COUNTRIES
The Network for Poultry Production and Health is based on the poverty alleviation concept developed in Bangladesh with an integrated poultry chain as income-generating activity. The concept has been institutionalised through the Danida/IFAD-supported Smallholder Livestock Development Project (Jensen, 1998 (Jensen, , 2000 .
The vision of the Network is to build up, through a multi-disciplinary approach, the institutional capacity in Denmark and to establish one million smallholder units per year in developing countries for a donor cost of US$100 or less per participating family. The Network employs a three-pronged strategy to reach the planned institutional capacity. It facilitates human resource development in Denmark and in developing countries; coordinates research and development related to dissemination of the concept; and provides support to planning of pilot projects and to project implementation.
Lack of accessibility to literature, such as documents, guidelines, manuals, etc. is a major constraint of poultry development practitioners (Jensen, 2000) . Previous experiences are often lost and new projects or programmes start from scratch. Even Developments in family poultry production and health though interest is increasing and more development professionals than ever before are involved in rural poultry keeping, ways of communication and sharing experiences are still in the conception phase.
THE ACIAR EFFORT ON NEWCASTLE DISEASE CONTROL
From 1983 the Australian Centre for International Agricultural Research (ACIAR) started to support the development of Newcastle Disease (ND) vaccine and delivery programmes, focusing on village chickens. Progress had been made in Southeast Asia and Africa with initiatives spearheaded by ACIAR through the promotion of an oral/eye-drop vaccine based on a naturally attenuated Newcastle disease strain with the characteristics of heat resistance and an ability to spread horizontally within a flock. The promotion of this vaccine has been significant in reducing ND in village poultry Amakye-Anim et al., 1998; Spradbrow, 1993-94; Harun et al., 2001 ). More information can be found on the ACIAR web site <www.aciar.gov.au> and the University of Queensland web site <www.vsap.uq.edu.au/ruralpoultry>.
THE INTERNATIONAL NETWORK FOR FAMILY POULTRY DEVELOPMENT (INFPD)
This network, which started as the African Network for Rural Poultry Development (ANRPD), was set up in 1989. The name was changed to INFPD in 1997. INFPD is mainly a network for information exchange, one of its objectives being to encourage higher standards of husbandry that can sustainably increase the productivity of family poultry units. The aim is to achieve this through collecting data and detailed information about family poultry production systems and disseminating the information and distilled advice through a trilingual (English, French and Spanish) newsletter, which is produced twice a year. The web site is <http://www.fao.org/ag/aga/agap/lpa/fampo1/fampo.htm>.
INTERNATIONAL DONOR EFFORTS
Smallholder poultry production has been a frequent sub-component of donor funded projects, for example in the International Fund for Agricultural Development (IFAD) loan projects, usually targeting poorer rural women (Nabeta, 1997; IFAD, 2003) . The most common type of support provided has been credit for small-scale poultry enterprises. When women are given a choice of loan projects, they often choose poultry raising. They are familiar with the activity and set-up costs are relatively low. Frequently IFAD projects have also included other support activities, such as the strengthening of animal health services, the training of beneficiaries in health and husbandry practices, and on-and offfarm adaptive research on topics related to poultry production. The traditional scavenging system has been more successful with the IFAD target group than new semi-intensive systems.
In 2001, the Food and Agriculture Organization (FAO) of the United Nations launched an initiative to facilitate and support the formulation and implementation of policies and institutional changes that have a positive impact on livestock dependent poor livelihoods. The basic rationale is derived from the realization that technology-oriented projects in the livestock and related sectors have failed to deliver significant improvements in the livelihoods of the poor, and that an enabling institutional and policy environment is indispensable for enhancing the impact and sustainability of pro-poor interventions. Positive steps would include efficient, fair and equitable access to input and output markets, improved access to livestock services, and development of grass-roots organizations that increase the negotiating power of marginalized groups. The initiative is managed by the Pro-Poor Livestock Policy Facility (PPLPF) based at FAO headquarters in Rome, funded by DFID (Department for International Development, UK), and will be Developments in family poultry production and health complemented by 'regional hubs' in South Asia, South-East Asia, the Horn of Africa, West Africa and the Andean region. The web site is: <http://www.fao.org/ag/againfo/ projects/en/pplpi/home.html>.
NGOS AND OTHER AGENCIES
NGOs play a crucial role in development and are often uniquely placed to target poor livestock keepers without the constraints imposed on and by larger national institutions. However, Jensen and Dolberg (2002) have argued that NGO groups using poultry production as an important tool for targeting poverty alleviation, to be successful, must include reliable ways to document the achieved results and work in an institutional and political environment in which sharing of information is encouraged.
Constraints
There are many constraints to the development of smallholder poultry production that need to be addressed. These comprise disease control, protection against various predators, better feeding, genetic improvements, marketing, training and management, access to production inputs, infrastructure and capital, farmer organisation, and, foremost, conducive institutions and governmental policies. However, addressing any one or several of these constraints without attention to all will do little to improve the situation (Permin et al., 2000) .
Poultry production has undergone rapid changes during the past decades due to the introduction of modern intensive production methods, new breeds and improved preventive disease control and bio-security measures. These intensive production methods place high demands on proper health, hygiene and management and require only a small, but very skilled labour force. This type of production has also been adopted in developing countries but the scope of adoption has been limited due to the high inputs and skills required. The progress in industrial poultry production methods has however had little effect on subsistence poultry production methods in rural and peri-urban areas, where inputs into disease control remain minimal. Although this is true in general, there are some geographical hot spots where industrial poultry production and small holder village poultry systems have both massively grown in close geographical proximity, notably in Thailand, Indonesia, and China.
The intensification of segments of poultry and pig industries, combined with and in proximity to areas of ever more dense human populations, in conjunction with the increasing ease of travel/transport, has led to 'production' environments, in which facilitate the spread and impact of formerly uncommon diseases, such as avian influenza, and promote the emergence of new diseases. These factors either place animals in increased contact with previously unfamiliar disease agents or their natural host, provide potential pathogens with a novel host, or favour increased dissemination. The prevalence of some of these factors is growing in Southeast Asia because of the particular rapid growth of livestock industries in the region (Hoffmann 1998) . These developments challenge the traditional disease control methods and indicate that new ways need to be found to prevent or control these emerging diseases.
The HPAI crisis in East Asia severely threatens the viability of the small-scale poultry sector in the region, directly through its dramatic spread and high mortality, but also indirectly through the drastic control measures applied, which rely on massive depopulation. In some countries preventive measures may be instituted which severely constrain participation of smallholders in poultry production, forcing them to leave the sector.
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Up to date, policy in the poultry sector has concentrated on promoting technical aspects of poultry production. In economic terms, this has meant working to improve production efficiency. Many diseases have been controlled and the production levels have been increased. These policies have been based on the assumption that improved technical efficiency is in itself a desired outcome without considering the wider effects, such as environmental, ecological and social stability.
Technical issues still dominate policies in the livestock sector. In a survey of Asian livestock policies Riethmuller (2002) found the issues reported to be of greatest importance were those related to production, infrastructure and marketing. Broader issues such as environmental effects, poverty alleviation and international issues were rarely mentioned. These responses suggest a policy focus on short-term issues with an emphasis on the potential for immediate effects rather than on an appreciation of longer-term more complex issues.
Conclusion
Given the rapidly growing demand for animal products, including poultry meat and eggs, there is a need for increased investment in livestock production. Investment, from private, public and international sources however needs to be guided by policies and institutions that promote equitable, sustainable, and environmentally friendly long-term outcomes. Poverty however remains at unacceptably high levels, particularly in sub-Saharan African and Asia, and it is important to recognise the contribution of livestock to the incomes and welfare of the rural poor. Backyard poultry make an important contribution to poverty alleviation/mitigation and should be considered in any strategy aimed at improving rural livelihoods. With the right policies and investment, there is ample evidence that well designed and participative development programmes can overcome the constraints faced by the smallholder poultry producer with significant economic and social benefits.
